Background: Globally, blindness is associated with old age and being female. Other sociodemographic and socioeconomic status characteristics associated with blindness have included educational attainment, and occupation. These factors reflect exposure to specific risk factors for blinding eye diseases and utilisation of preventive and curative services by specific sectors of the population. Methods: A population based survey of blindness and trachoma was conducted in Menofiya governorate in Egypt. 3322 adults 50 years of age and over were sampled from throughout the governorate (population 2.7 million). Visual acuity and clinical conditions were recorded and interviews with respondents were conducted. Results: Overall, blindness (,6/60 presenting vision in the better eye) was recorded in 13% of the study population. Besides age and sex, other factors associated with blindness (logistic regression) were marital status and poor sanitation in the household. Conclusion: Socioeconomic status does not appear to be a significant factor associated with blindness in adults in this setting. Instead, sociocultural factors, in particular, characteristics associated with gender sensitive decision making within households, are likely to be more important considerations in understanding blindness in these communities. Successfully combating blindness in the Nile Delta of Egypt will require gender sensitive efforts aimed at timely and effective utilisation of eye care services.
T he global magnitude of blindness (better eye presenting vision of ,3/60) is estimated at 50 million and is expected to increase to 75 million by the year 2020 unless significant efforts are made to prevent this. 1 2 A further 150 million people are estimated to be visually impaired (better eye presenting vision of 6/24-3/60). The magnitude of vision loss has been steadily increasing worldwide for a number of reasons; increasing life expectancy and population growth in the developing world are the most important contributors to this trend. Almost 80% of global blindness is avoidable and 90% of blind people live in developing countries. 1 In many developing countries (Egypt included) blindness is defined as ,6/60 (better eye presenting vision), rather than ,3/60 (better eye presenting vision). Accordingly, global estimates of blindness at the more liberal cut off are expected to be considerably higher (up to 75-85 million).
Vision 2020, a global initiative by the World Health Organization, non-governmental organisations, and others aims to eliminate avoidable blindness by the year 2020 through specific strategies aimed at the primary causes of blindness. National strategic Vision 2020 plans have been developed in a number of countries and Egypt is likely to have its plan in place in 2004. Development of a national plan requires understanding of blindness, utilisation of services, and ophthalmological capacity in a population.
Increasing age is the most important predictor of blindness; however, female sex (independent of age) is also associated with blindness. 3 Low educational attainment and low socioeconomic status have also been shown to be associated with blindness. 4 5 Low utilisation of service by those with low educational attainment and low socioeconomic status is thought to be responsible for the higher blindness rates in these groups.
There have been very few surveys of blindness in Egypt. The largest survey, consisting of 11 000 rural and urban residents of the Nile Delta, was carried out starting in 1965 near Alexandria. [6] [7] [8] Blindness (defined as better eye, presenting vision ,6/60) was detected in 2.1% of men and 3.2% of women (all age groups), This varied from 0.9% and 1.2% of urban men and women respectively to 2.9% and 5.3% of rural men and women respectively. Among the age group 50 and over blindness was recorded in 11.1% of men and 21.0% of women. For both sexes, the rural prevalence were about three times higher than the urban prevalence. A 1985 survey of blindness and trachoma in a rural Nile Delta hamlet found 17% of those age 50 and over to be blind (,3/60) with women having about twice the prevalence of blindness (22%) as men (11%). 9 No analysis of sociodemographic characteristics was carried out in either of these two studies.
We conducted a survey of blindness in Menofiya Governorate, Egypt, in order to determine the prevalence of blindness and low vision in the adult population (50+ years of age), to identify the three leading causes of blindness, and to determine the prevalence of trachoma. We have previously reported findings on trachoma. 10 We also sought to assess blindness according to previously suggested demographic and socioeconomic characteristics.
METHODS
Menofiya is a Nile Delta governorate 82 km northwest of Cairo. The estimated (1997) population was 2 760 431, among whom 334 024 (12.1%) were age 50 and over, similar to 1965. Population density in Menofiya is high with 1800 people per square km. While most of the population is rural, there are a number of urban centres in the governorate. There are 269 government health units, giving a population per health unit of 10 261. There are three eye hospitals and a university hospital with an eye department. In addition, there are many private eye clinics. There are 30 ophthalmologists giving an ophthalmologist to population ratio of 1:92 000 inhabitants.
The survey methods have been previously described.
expected prevalence of blindness (around 2% of those 50 years and above). The total sample size was calculated to be 3000 adults (age 50+). The villages and their respective populations were listed with cumulative populations to reach the total population of the governorate. From this list 60 numbers were randomly selected which became the sampling clusters; in some cases more than one cluster was identified per village. No stratification (rural/urban) was undertaken. For each cluster a rough map was drawn; this was divided into sectors (number of sectors depending upon the layout of the village) and one was randomly selected. Starting from a random point selected in the sector the index household was chosen. Every fifth nearest door was selected as the next household. Within each household all residents were enumerated and when 50 adults (age 50+) were listed, enumeration stopped. There were no exclusion criteria. The enumerators completed a form on characteristics of the village and of the individual household. Examination was carried out at the household. The eye examination form was completed by the visual acuity tester (for visual acuity) and by the examining ophthalmologist (for clinical assessment of vision loss). Visual acuity was measured by a trained eye nurse using an E optotype at a standard 6 metres. The chart was always set up with sun at the back of the person being tested. Presenting visual acuity was measured by eye and pinhole vision was tested among those with vision ,6/18; for assessment of vision in the individual we used best eye vision. In Egypt blindness is defined as ,6/60, which is the cut off we have used throughout this paper. Loupes (2.56) and torches were used for external examination and a direct ophthalmoscope was used by the examining ophthalmologist to examine the lens and posterior pole of those who had a vision of ,6/18 after pinhole correction. All cases requiring surgical intervention were referred for free surgery at the nearest Ministry of Health eye hospital. All examiners had a standard pre-survey training to standardise examination technique and determination of cause of blindness. There were two follow up visits to households in which there were missing adults to try to increase the survey coverage. In a few cases the individual to be examined was bedridden and testing of visual acuity was not feasible. These cases were identified as ''believed not blind'' or ''believed blind.'' The study was approved by the Ministry of Health and consent was requested at the village and household level.
Data, collected daily by the field team, were entered on computer (Microsoft Access) by the Al Noor Foundation team in Cairo, and checked for inconsistencies. Data analysis was carried out using SPSS 11, Minitab 13, and Epi-Info 2000 software according to a previously designed plan of analysis. Odds ratios and 95% confidence intervals were calculated for presentation of univariate data analysis. Confidence intervals were calculated assuming that blindness did not cluster at the household and community level. Logistic regression (forward stepwise) analysis was used to calculate adjusted odds ratios and 95% confidence intervals.
RESULTS
The 60 clusters (17 urban and 43 rural) comprised 47 villages. From the sampled clusters 3322 adults were enumerated and, among them, 2426 (80.8%) were examined. Men in the age group 50-59 years were the least likely to be examined, primarily because of their frequent work outside of their village.
Overall, 1289 (53.1%) of those examined had good vision (presenting vision of 6/18 or better in the better eye) while 308 (12.7%) of the sampled population had a vision of ,6/60 and five (0.2%) were believed blind, giving an overall blindness prevalence of 12.9% (95% CI 11.6 to 14.2) (table 1) The main causes of blindness were found to be cataract or uncorrected aphakia (64.0% overall; 58.5% among men and 67.4% among women), corneal opacities (trachoma and other causes) (30.2% overall; 27.9% among men and 31.6% among women), and others (glaucoma, refractive errors, retinal conditions) (5.8% overall; 13.6% among men and 1.1% among women). The cataract surgical coverage was 13%, similar for men and women. Among the eyes with evidence of cataract surgery only 9.4% had an IOL; among the patients with aphakic surgery 44% had a presenting vision of ,6/60.
As expected, blindness increased with age. Univariate analysis showed that sociodemographic factors associated with blindness included age, sex (being female), marital status (being currently unmarried), number of children in the household (few children living in the house), rural residence, occupation (farming and not contributing to household income), education (illiterate), primary source of income (renting land for farming and others), and sanitation (not on general sanitation network) (table 2). Almost half of all of the blind were 70 years of age and over.
Many of the socioeconomic and demographic parameters were interrelated. For example, educational attainment was associated with occupation and source of income. Unmarried women (primarily widows) comprised 40.6% of women surveyed while unmarried men accounted for only 14.2% of men surveyed. There was no difference in marital status (by sex) among those examined and those not examined (data not shown). Being unmarried increased the odds of blindness 3.2-fold compared to being married. Forward stepwise logistic regression analysis (including all variables associated, p,0.05, with blindness by univariate analysis and a threshold criterion of acceptance of p,0.05) revealed that age, sex (being female), marital status (being unmarried), and sanitation (not being on the general network) remained independently associated with blindness (table 3). Only one person (2.9%) blind because of trachoma was on the general sanitation network compared to 36 people (13.0%) of those not on a general sanitation network. (OR = 4.3, 95% CI 0.57 to 32.8).
DISCUSSION
Extrapolation of our findings to the entire governorate would suggest that there are an estimated 29 766 people blind and Egypt is not a poor country; median per capita income is $1390 per year; however 21.7% of the population live below the poverty line (earning $327 per year). Almost all of the adult population in Menofiya has access to the general electrical network and 78% have access to piped water in the household. Most individuals report that the primary source of income in their household is from trading, suggesting that there are disposable sources of income. Radios and TVs are owned by the vast majority of households throughout the governorate, which also suggests disposable income. The number of healthcare providers and eye care providers in the governorate is both adequate in number and accessible in terms of distance and cost of service; 75% of the adults surveyed lived within 9 km of an eye care provider. Nevertheless, avoidable or curable blindness in Menofiya was common.
As expected, age was the primary predictor of blindness in the adult population. Almost half of all of the blind people (47.9%) in the study population were age 70 years and over. Being female and unmarried (in most cases, widowed) was also independently associated with blindness in this population. These findings are consistent with a meta-analysis of blindness surveys, 3 which showed that women were consistently more likely to be blind (independent of age) compared to men. Socioeconomic status (measured by building type or source of income) was not associated with blindness suggesting that characteristics unrelated to financial considerations predict blindness in this population.
It was noted in a previous anthropological study in a nearby governorate that there are two prevalent ''hierarchies of resort'' (utilisation patterns) for eye diseases in the adult population.
11 These distinct two step sequences to using services involve treatment within the family followed either by treatment by a traditional healer or treatment by a biomedical eye care provider. The study noted that most people, particularly women, never proceeded beyond the first step (treatment within the family). Men were twice as likely to visit an eye care provider as women. The low uptake of cataract surgery in this population suggests that decision making remains a significant contribution to patterns of blindness. In the same study population it was noted that visually impaired residents did not admit to problems with vision. 12 Four possible reasons were suggested: (1) eye disease and vision loss are so common that people only regard visual impairment or blindness as the complete absence of vision, (2) cultural beliefs discourage complaining as it implies questioning the ''will of God,'' (3) mentioning eye disease may cause it to occur (the power of the word), and (4) the elderly may not feel that they require normal vision to conduct activities of daily living.
Individuals not on the general network for sanitation services had a 4.3-fold (95% CI 0.6 to 32.8) odds of blindness compared to those on the network; this finding may confirm previous findings of the association between sanitation and active trachoma. 13 Our study, however, does not have adequate power to test the association between cause of blindness and sanitation facilities and the long period between exposure and blindness due to trachoma limits interpretation.
Interpretation of our findings is limited by a number of factors. Many recent blindness surveys in the field have included more thorough and sophisticated clinical examination, particularly to identify glaucoma, than this survey did. The additional cost of such examination is significant and its major usefulness is in improving the accuracy of glaucoma diagnosis at an early stage. We expected that much of the blindness in our population would be the result of cataract and corneal disease, which can be diagnosed with reasonable accuracy by the examination methods we used. It is possible that glaucoma and diabetic retinopathy were underdiagnosed and we would not use our findings to determine the prevalence of these diseases. Socioeconomic status was measured using type of building, primary source of family income, and occupation as proxy indicators. We may not have accurately captured levels of economic wellbeing in this population which would limit our ability to interpret the socioeconomic findings in our study. Finally, our failure to examine 19.2% of the adult population, particularly men 50-59 years of age, may have led to an overestimation of blindness in the community. It was noted in a previous survey that, in fact, the blind are less likely to present for vision screening than the sighted. 7 However, if all of those not examined were not blind, our overall blindness prevalence would still be 9.4%.
Our findings were similar to findings from a survey in Lebanon 14 in which the authors suggested that the large backlog of unoperated cataract was not due to the lack of cataract surgeons or for economic reasons (surgery is free of charge for needy individuals in Lebanon). Instead, community based factors (education and acceptance of surgery) were noted as the likely reasons for the cataract backlog. Our findings suggest that simply increasing the number of eye care providers is unlikely to result in a reduction of blindness; patients are not using the available services to maximum capacity. The quality of outcome of eye care service received is also likely to be a barrier to the uptake of services in the population; in this population over 90% of the eyes with cataract surgery were aphakic and almost half of them were blind (,6/60) . Improving of the quality of services will help ensure that services received do not lead to continued vision loss.
It is likely that a significant impact on blindness prevalence in the governorate cannot be achieved without a well orchestrated community based effort. This effort will need to focus on gender sensitive approaches to promote eye care services to the most elderly in the population. Anthropological assessment of eye care utilisation is needed to design specific community based efforts targeting women, particularly unmarried (often widowed) women. Reaching this population will require strategies that focus on decision making within families. Our findings, if replicated in other governorates of Egypt, may point the way to successfully implementing Vision 2020 in Egypt.
